temporal, rather than the nasal, visual field, and this asymmetry was attributed to the predominance of crossed fibers within the retinotectal projection to the SC [5] . Thus, it has been argued that the direct retinotectal pathway, rather than a cortical pathway, mediates in the direct pathway to the SC are not necessary for involuntary shifts of attention. But first we report an Results and Discussion experiment on a different effect, the oculomotor distracor effect, which is also thought to be mediated by Spatial attention is often studied using a cueing parathe direct collicular pathway. In this case, we obtained digm introduced by Posner 
Figure 1. Comparison of Trials in Experiments 1 and 2
In both cases, the targets were small black rectangles, and the subjects were instructed to ignore all other stimuli. In Experiment 1, subjects made discriminatory saccades to the location of the target appearance. In Experiment 2, subjects responded with a single button release wherever the target appeared. Both of the examples shown have a contralateral S-cone task-irrelevant stimulus. effect has been found to be larger when the distractor with mediation of the effect by either the direct retinotectal pathway or the magnocellular division of the genicuappears in the temporal, rather than the nasal, visual field [4, 17]. However, as discussed above, nasotemlostriate pathway. Experiment 2 will show that it cannot be the case that the S-cone stimuli were simply much poral asymmetry may not be diagnostic of the retinotectal pathway, and, furthermore, Walker et al. (2000) [17] less salient than the luminance stimuli, and subjects reported that the irrelevant color changes were in fact did not find the distractor effect in hemianopes. Therefore, the neural pathway mediating the distractor effect much more salient than the irrelevant luminance stimuli. It is interesting in and of itself that our luminance stimuli remains debated.
In experiment 1, we tested whether task-irrelevant produced an effect at all, despite the addition of temporal luminance noise, which might have acted as continustimuli visible only to S cones, and thus invisible to the direct retinotectal pathway, would produce an oculomoously presented distracting stimuli occurring even in "no-distractor" trials. tor distractor effect like that found for task-irrelevant luminance stimuli. Subjects were required simply to We also tested manual discriminatory (left/right) responses instead of eye movements and found no signifimove their gaze as quickly as possible to small black targets that could appear either to the left or right of cant effects (data not included in figures: both ipsi-and contralateral luminance task-irrelevant stimuli slightly fixation and to ignore any other stimuli (see Figure 1) . In 25% of the trials, the target was accompanied by a lengthened RT, but these effects were not reliable and were clearly different from the large and reliable effect brief luminance increase either around the target location or on the opposite side of fixation. In another 25%
for the saccade responses that occurred for only the contralateral distractor). This is consistent with previous of the trials, the target was similarly accompanied by a brief color change, which had been individually caliresearch [4], and the fact that the effect depends on response modality supports the idea that the distractor brated for each subject beforehand to be visible only to S cones by using the procedure of Smithson et al. [34] . effect is not a perceptual phenomenon but is caused by interference in the process of saccade planning [3]. The presence of temporal luminance noise ensured that the color changes could be detected only by a chromatic In addition, we tested for a saccade distractor effect when the task-irrelevant stimuli were presented 100 ms channel, and not by any luminance channel to which S cones might possibly contribute.
after target onset, and, consistent with previous results [35] , we found no effects. However, in contrast to previSince the error rate was very low (Ͻ3%) and there were no significant differences between conditions, the ous studies [4, 17], we found no evidence of nasotemporal asymmetry for the simultaneous luminance disdistractor effect for each kind of task-irrelevant stimulus can be defined as the difference between saccade latractors. tency with and without that stimulus. The color and luminance of the dummy task-irrelevant stimuli were within the range of the constantly present luminance noise, and, thus, this was the no-distractor condition. Mean saccadic RT in the no-distractor condition is subtracted from mean RT in the other conditions to obtain the distractor effect for each type of irrelevant stimulus, and the third column shows the standard error of these differences for each subject.
The distractor effects and their standard errors are illustrated in the bar chart.
on the SC and that signals from S cones do not gain duced an exogenous cueing effect (t ϭ 3.29, df ϭ 7, p Ͻ 0.01) comparable to that produced by luminance cues direct access to the SC. Experiment 2 used a highly similar procedure (see Figure 1) to test whether task-(increment, t ϭ 2.03, df ϭ 7, p Ͻ 0.05; decrement, t ϭ 2.61, df ϭ 7, p Ͻ 0.05). Thus, purely chromatic signals irrelevant stimuli visible only to S cones would, like luminance cues, produce effects in an exogenous orienting originating in the short-wave cones influence not only an observer's subjective judgements but also his or her paradigm: the task was again to detect black targets that could appear to the left or right of fixation, but, this covert orienting behavior -as defined operationally by the Posner cueing task -and we conclude that signals time, the response was to release a single button as quickly as possible whenever and wherever a target in the direct pathway to the superior colliculus are not necessary for the triggering of exogenous orienting. Our appeared. Subjects were again instructed to ignore any other stimuli that might occur; but, in 25% of the trials, results would equally contradict a model in which exogenous orienting in the Posner task required a signal in the targets were preceded by a brief increase in luminance in either the left or right location, and in another the magnocellular pathway. There is some evidence that S cones may contribute slightly to the luminance signal 25% of the trials, there was a brief change in color that had been calibrated to be visible only to that subject's in the magnocellular pathway [30, 31], and we do not rule out this possibility for the retinotectal route also. S cones. As in experiment 1, these task-irrelevant stimuli (or cues) bore no relationship to where the target would Even if this were the case, however, these pathways would still not be able to distinguish our S-cone stimuli appear. There was also a luminance decrement stimulus (25% of trials). The luminance changes (increments and from the luminance noise -only a chromatic pathway could do that. decrements) were expected to replicate the exogenous cueing effects previously found, and the color changes The important result is that the S-cone stimuli produced an effect at all: we do not draw any strong concluthat could be detected only by S cones were our test of direct collicular mediation.
sions from the relative sizes of the cueing effects because there is no secure way of matching luminance Reaction times following ipsi-and contralateral taskirrelevant stimuli were compared in order to calculate the and chromatic stimuli (for example, multiples of threshold may be an inappropriate metric for stimuli that are cueing effect (each type of cue could not be compared to the no-cue condition since the latter lacks the warning not close to threshold). Unlike Rafal et al. [5] , we found no evidence of nasotemporal asymmetry for either lumior arousing element produced by a stimulus that precedes a target. The no-cue condition was needed, hownance or S-cone cues. It has been argued by many researchers, especially ever, for calculation of any nasotemporal asymmetries). 
